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INTRODUCTION 


The  Western  Division  of  the  American  Fisheries  Society  (WDAFS)  is  one  of 
four  divisions  within  the  parent  society.  The  WDAFS  encompasses  12 
western  states  including  Alaska,  Hawaii,  three  Canadian  Provinces,  the 
Yukon  and  northwest  territories,  Mexico,  and  numerous  Pacific  Islands. 

The  WDAFS  is  responsible  to  the  American  Fisheries  Society  (AFS),  the 
oldest  (organized,  1980)  and  largest  (over  7,000  members)  active  pro- 
fessional society  in  the  Western  Hemisphere.  The  AFS  is  composed  of  and 
represents  professional  fisheries  scientists. 

Objectives  of  the  Society  and  its  subunits  are  to  promote  and  evaluate  the 
educational,  scientific,  and  technological  development  of  all  branches  of 
fisheries  science  and  practice,  to  gather  and  disseminate  information  re- 
lating to  all  phases  of  fisheries  science,  to  encourage  the  teaching  of 
all  phases  of  fisheries  science,  and  to  promote  the  conservation,  develop- 
ment, and  wise  utilization  of  the  fisheries. 

The  Western  Division  AFS  presents  this  position  statement  to  address  the 
issue  of  management,  maintenance,  and  protection  of  riparian  stream  eco- 
systems in  the  Western  United  States.  This  paper  was  developed  by  the 
Riparian  Habitat  Committee  of  the  WDAFS.  It  is  the  WDAFS  intent  that 
this  paper  be  used  not  only  by  fisheries  scientists,  but  also  by  those  in 
other  disciplines  to  develop  an  understanding  of  the  relationships  that 
exist  between  land  uses,  fish  and  wildlife  habitat  requirements,  and 
stream  ecology  within  riparian  habitat  zones.  The  WDAFS  and  the  AFS  urge 
objective  consideration  of  the  information  presented  herein. 
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POSITION  STATEMENT 


The  Western  Division  of  the  American  Fisheries  Society  (WDAFS)  strongly 
supports  increased  awareness  of  riparian  habitat  identification  and 
protection  by  state,  federal,  provincial  and  local  agencies.  The  WDAFS 
further  supports  close  coordination  and  cooperation  among  these  agencies 
in  maintaining  and  sustaining  riparian  habitats  on  state,  federal, 
provincial  and  private  lands  in  the  contiguous  48  states,  Alaska,  Canada, 
and  Mexico.  Agencies  should  continue  close  coordination  in  the  future  to 
assure  riparian  zone  protection  and  maintenance  for  the  good  of  the  fisheries, 
other  resources,  and  the  public  use  of  these  resources. 
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The  WDAFS  strives  to  create  an  awareness  of  the  importance  of  maintaining 
riparian  stream  ecosystems  in  order  to  perpetuate  the  quality  of  western 
streams  for  fish,  wildlife  and  general  recreational  use.  To  provide 
these  needs  the  integrity  of  riparian  ecosystems  must  be  maintained.  The 
WDAFS  strongly  urges  that  all  federal  and  state  agencies  from  Alaska 
to  Mexico  declare  that,  as  a matter  of  policy,  all  stream  riparian  and 
wetland  areas  will  be  recognized  as  entities  separate  from  other  land  areas, 
and  that  they  be  prudently  managed  to  the  best  currently  known  management 
practices  in  order  to  insure  continuation  of  a healthy  renewable  fish  and 
wildlife  resources.  These  riparian  areas  play  a valuable  role  in  maintaining 
quality  water  resources  upon  which  fish  and  wildlife  depend.  Where 
multiple-use  management  is  not  prudently  implemented,  significant  irreparable 
resource  losses  will  accrue.  All  riparian  ecosystems  should  be  considered 
areas  of  critical  environmental  concern,  and  should  be  managed  to  safeguard 
the  high  values  and  benefits  provided  by  these  zones  for  fish  and  wildlife 
and  other  compatible  uses.  / 

The  WDAFS  strongly  urges  that  the  individual  western  spates  and  the  Federal 
Government  continue  to  pursue  the  inclusion  of  instream  uses  in  all  land 
and  water  resource  planning  activities.  The  western  states  and  the  perti- 
ment  federal  agencies  should  provide  for  the  identification  and  quantifica- 
tion of  riparian  resources  and  instream  flows  through  the  development  of 
management  plans  for  these  resources.  The  WDAFS  strongly  urges  all  states, 
provinces  and  governments  to  recognize  instream  flows  as  a beneficial 
public  use,  and  urges  a rapid  legal  recognition  of  instream  uses,  so  that 
riparian  ecosystems  can  be  maintained  and  protected  for  future  generations. 


The  WDAFS  supports  on-going  management  and  research,  and  encourages  new 
administrative  studies  and  research  on  all  stream  riparian,  wetland  and 
floodplain  ecosystems  in  relation  to  grazing  activities,  mining  systems, 
energy  exploration  and  development,  water  salvage  and  impoundments,  irri- 
gation use,  timber  harvest,  road  construction  and  other  land  uses.  Riparian 
inventory  data  scientifically  gathered,  can  provide  the  basis  for  restoration, 
maintenance,  and  protection  of  riparian  habitats  in  their  most  productive 
conditions  and  can  lead  to  sound  multiple-use  management.  Therefore,  the 
WDAFS  strongly  recommends  that  land  management  agencies  and  private  land 
owners  move  forward  in  determining  the  best  management  practices  for 
riparian  stream  environments  and  implement  these  practices  as  soon  as 
possi ble. 
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The  WDAFS  concludes,  based  upon  scientific  information,  that  best  manage- 
ment practices  for  riparian  resources  are  not  now  being  applied  in  land  and 
water  resource  management  and  that  many  land  managers  are  not  abiding  by  1/ 

their  responsibilities  under  the  law.  We  strongly  encourage  all  public 
agencies  and  all  land  owners  to  take  a serious  look  at  their  management, 
planning,  and  research  programs  to  identify  what  changes  are  necessary 
to  manage  the  riparian  systems  properly,  and  then  to  implement  wise  riparian 
ecosystem  management  consistent  with  their  vested  responsibilities.  The 
WDAFS  and  the  AFS  stand  ready  to  assist  in  this  endeavor. 
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RIPARIAN  ECOSYSTEM  IMPORTANCE  TO  FISH,  WILDLIFE,  AND  WATER 


Riparian  ecosystems  are  wetland  ecosystems  which  have  a high  water  table 
because  of  proximity  to  an  aquatic  ecosystem  or  subsurface  water.  Riparian 
ecosystems  usually  occur  as  transitional  zones  or  ecotones  between  aquatic 
and  terrestrial  (upland)  ecosystems,  but  they  have  distinct  vegetation  and 
soil  characteristics.  Aridity,  topographic  relief,  and  presence  of  deposi- 
tional  soils  most  strongly  influence  the  extent  of  high  water  tables  and 
associated  riparian  ecosystems.  Riparian  ecosystems  are  most  commonly 
recognized  by  bottomland,  floodplain  and  streambank  vegetation  in  the  west. 
Riparian  ecosystems  are  uniquely  characterized  by  the  combination  of  high 
species  diversity,  high  species  densities  and  high  productivity.  Continuous 
interactions  occur  between  riparian,  aquatic  and  adjacent  terrestrial  eco- 
systems through  exchanges  of  energy,  nutrients,  and  species. 

The  riparian  zone  is  recognized  as  one  of  the  most  important  and  valuable 
land  types  because:  (1)  it  plays  an  essential  role  in  determining  the  quality 
of  the  aquatic  habitat  for  fish  resources;  (2)  it  provides  a vegetative 
buffer  zone  for  bottomland  stability  against  overland  water  flows;  (3)  it 
offers  seasonal  and  year-long  habitat  to  the  greatest  numbers  and  diversity 
of  terrestrial  wildlife  populations  than  any  other  habitat  type;  (4)  it 
accommodates  and  attracts  important  recreational  activities  including  hunting, 
fishing,  camping,  and  hiking,  and;  (5)  its  aesthetic  value  is  high  because 
of  its  pleasing  combination  of  land  and  water,  attractive  and  unique  vegeta- 
tion types,  and  abundant  animal  life. 

Fishery  habitat  is  directly  related  to  and  highly  dependent  on  the  conditions 
of  the  surrounding  watershed,  especially  the  adjacent  riparian  zone.  Streams 
are  in  reality  the  end  product  of  their  watershed  and  the  riparian  community 
is  an  important  part  of  that  watershed.  Riparian  vegetation  provides:  1) 
streambank  stabilization  and  erosion  control  which  reduces  bedload  sediment, 
thereby  helping  to  maintain  intergravel  water  flows  and  in  turn  the  supply  of 
oxygen  available  to  incubating  fish  eggs  and  alevins;  2)  a filtering  device 
to  settle  out  sediments  and  reduce  down  stream  siltation;  3)  shade  to  maintain 
suitable  water  temperatures  for  aquatic  resources;  4)  organic  debris  to  feed 
aquatic  insects  which  are  essential  in  the  diets  of  many  fish;  5)  stability 
to  minimize  stream  damage  from  torrential  floods;  6)  overhanging  bank  cover 
from  the  roots  of  trees,  shrubs,  and  herbaceous  vegetation  to  provide  fish 
with  protective  cover  and  terrestrial  insect  food;  and  7)  groundwater  recharge 
by  its  ability  to  absorb  runoff.  When  a riparian  zone  is  adversely  affected  by 
man's  activities,  the  quality  and  quantity  of  fish  habitat  and  fish  production 
will  likewise  be  affected. 

Riparian  habitat  may  be  considered  an  ecotone  between  the  aquatic  habitat  of. 
the  stream  and  the  surrounding  terrestrial  habitat.  The  importance  of  riparian 
habitat  to  terrestrial  wildlife  is  immense.  It  usually  provides  all  four  of 
the  basic  habitat  components:  water,  food,  cover  and  space.  As  an  ecotone, 

it  is  usually  richer  in  microhabitat  diversity  and  consequently  wildlife  diver- 
sity, and  numbers  of  individuals  are  higher  than  in  adjoining  upland  plant 
communities.  Certain  fish  and  wildlife  species  are  totally  dependent  on  the 
riparian  ecosystem,  and  as  uplands  are  developed,  riparian  areas  become  a place 
of  refuge  for  many  wildlife  species. 
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The  influence  of  a riparian  zone  is  not  limited  to  those  animal  species 
which  are  restricted  in  distribution  to  the  streamside  vegetation. 

Wildlife  productivity  in  adjacent  habitats  is  also  affected  by  habitat 
condition  and  by  man's  activities  in  the  riparian  zone.  The  zone  provides 
a travel  corridor  for  many  terrestrial  mammals  and  has  beneficial  effects 
on  adjacent  avian  populations  by  providing  nesting,  roosting,  feeding 
and  watering  areas.  Riparian  habitat  significance  to  game  and  non-game 
wildlife,  both  within  and  in  the  vicinity  of  the  riparian  ecotone, 
surpasses  the  importance  of  any  other  habitat  type. 

The  riparian  zone  provides  important  recreational  areas  for  such  activities 
as  hunting,  fishing,  hiking,  picnicking  and  sightseeing.  Man's  activities 
have  become  concentrated  in  riparian  zones,  especially  on  western  forest 
and  rangelands.  The  riparian  zone  ecosystem  provides  such  health  and 
economic  benefits  to  man  as  flood  control  and  pollution  buffer  zones. 

ISSUES  AND  IMPACTS 

The  majority  of  the  nation's  wildlife  is  either  dependent  on  wetland 
and  riparia/i  areas  or  utilize  them  proportionately  more  than  any  other 
habitat  type.  In  western  North  America  (Mexico  to  Alaska),  especially 
the  semiarid  west,  riparian  areas  are  extremely  scarce  and  make  up  a 
relatively  small  portion  of  the  land  resources.  Past  and  continued 
degradation  of  riparian  areas  has  resulted  in  conditions  which  adversely 
influence  water  quality  and  quantity,  commercial  and  recreational  fisheries, 
area  aesthetics,  and  a wide  range  of  other  fish  and  wildlife  values. 

Wildlife  adversely  affected  include  many  endangered,  threatened,  and 
sensitive  flora  and  fauna  species.  Protection  of  stream,  riparian  and 
wetland  habitats  should  occur  when  necessary  to  preserve  or  restore 
fisheries,  wildlife,  water  quality,  and  other  important  values  provided 
by  these  unique  habitats. 

The  protection  and  management  of  these  areas  are  of  particular  concern 
to  the  WDAFS  because  of  the  scarcity  of  these  resources  in  many  areas  of 
North  America,  and  their  growing  vulnerability  to  degradation  as  competing 
land  uses  and  actions  (e.g.  grazing,  dredging,  filling,  water  salvage, 
mining,  road,  flood  control,  and  irrigation  construction  increase. 

The  following  major  issues  involving  land  uses  and  related  activities 
should  receive  priority  consideration  when  addressing  and  developing 
federal,  state,  and  private  programs  to  protect  riparian  stream  habitats: 

1 . Livestock  Grazing 

Streamside  vegetation  is  most  affected  by  grazing  because  riparian- 
aquatic  zones  are  usually  grazed  more  heavily  than  are  upland-terrestrial 
zones.  The  riparian  problem  is  further  complicated  because  today's 
range  management  guidelines  do  not  call  for  different  management  strate- 
gies for  upland  and  riparian  vegetative  types.  Because  riparian  environments 
are  lumped  into  broad  terrestrial  environmental  classifications,  they 
become  unidentifiable  for  land-management  purposes.  Often  what  is  good 
for  timber  or  range  management,  particularly  in  the  short  term,  is  not 
good  for  riparian  or  stream  management. 
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Livestock  grazing  can  affect  the  riparian  environment  by  changing  and 
reducing  vegetation  or  by  actual  elimination  of  riparian  areas  by  channel 
widening,  channel  aggradation,  or  lowering  of  the  water  table.  The  most 
apparent  effects  on  fish  habitat  are  the  reduction  of  shade,  cover,  and 
terrestrial  food  supply,  resultant  increases  in  stream  temperature, 
changes  in  water  quality  and  in  stream  morphology,  and  the  addition  of 
sediment  through  bank  degradation  and  off-site  soil  erosion. 

Stream-channel  sedimentation  caused  by  soil  erosion  on  millions  of  acres 
of  rangelands  has  long  been  recognized  as  a major  watershed-fisheries 
problem.  The  elimination  of  streambank  riparian  vegetation  is  due  to 
extreme  overuse  by  livestock.  Streambanks  erode  because  livestock  con- 
gregate along  streams  for  shade,  utilizing  the  more  succulent  riparian 
vegetation  and  drinking  water.  The  collapse  of  overhanging  banks  due  to 
livestock  grazing  is  one  of  the  principal  factors  contributing  to  the 
decline  of  native  trout  in  the  west. 

Rangeland  grazing  practices  can  affect  the  water  quality  characteristics 
of  runoff  in  a watershed,  especially  by  increasing  a stream's  turbidity 
and  sediment.  Photosynthesis  is  decreased  by  stream  turbidity  and 
primary  productivity  is  reduced.  Aquatic  insect  food  production  for 
native  salmonid  species  is  also  reduced  by  streambank  vegetation  removal 
and  bank  erosion  causing  streambed  gravel  sedimentation. 

Damaged  western  rangelands  (public  and  private Jjrnay— total  as  high  as  327 
million  acres.  It  is  our  belief  that  the  most  pronounced  damage  is  to 
riparian  zones  and  other  wetland  habitats.  It  would  be  naive  to  assume 
that  issues  associated  with  grazing  are  simple  and  that  removing  live- 
stock from  private  or  public  rangelands  is  the  only  viable  solution  for 
the  problems.  Resolution  of  grazing  conflicts  does  not  necessarily  mean 
» total  elimination  of  grazing,  but  rather  managing  livestock  in  conformance 
with  other  recognized  uses  of  riparian  areas.  When  livestock  management 
plans  for  federal  lands  are  formulated,  an  array  of  implications  must  be 
considered.  Ecological  interrelationships  which  must  be  evaluated  are 
extremely  complex.  The  outlook  for  solving  range  problems  on  federal 
lands  is  favorable  only  if  interdisciplinary  efforts  and  interagency 
cooperation  occurs.  Through  such  efforts  reasonable  approaches  can  be 
developed  and  implemented  to  provide  forage  for  domestic  livestock  while 
improving  and  maintaining  habitat  for  fish  and  wildlife.  It  is  our 
strong  contention  that  when  properly  implemented  and  supervised,  grazing 
could  become  an  important  management  tool  benefiting  fish  and  wildlife 
riparian  habitats.  Grazing  systems  which  include  riparian  vegetation 
species  as  key  forage  species  for  forage  production  and  utilization 
indicators  could  co-exist  with  riparian  ecosystems  in  many  instances. 

This  relationship  could  provide  for  maintenance  of  vegetative  vigor  and 
density  which  would  maintain  wildlife  and  fisheries  species  and  habitat 
abundance,  and  hopefully,  aid  recovery  of  unstable  streambank  soil 
conditions.  Management  must  be  willing  to  also  implement  changes  in 
livestock  season  of  use  and  animal  numbers  to  assist  in  this  vegetative 
rehabilitative  process. 
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2. 


Mi ni ng 


Mining  can  cause  severe  pollution  of  the  aquatic  and  riparian  environ- 
ment by  increasing  sediment  production,  altering  pH,  discharging  heavy 
metals  and  causing  stream  channel  and  stream  flow  alterations.  The 
release  of  toxic  chemicals  produced  can  eliminate  part  or  all  of  a 
fisheries  and  the  riparian  vegetation.  Mining  can  cause  significant 
increases  in  bedload  sediment  and  suspended  solids  entering  aquatic 
ecosystems. 

Stream  water  acidity  is  a major  pollution  problem  associated  with  mine 
drainage.  Potential  damages  to  the  riparian  environment  are  the  elimi- 
nation of  sensitive  vegetative  species  and  proliferation  of  more  tolerant 
species,  direct  acute  effects  to  all  vegetation,  and  erosion  of  the 
streambanks  due  to  this  loss  of  vegetation.  These  impacts  plus  high 
acidity  in  the  stream  itself,  reduce  or  eliminate  fish  productivity. 

Stripping  of  riparian  vegetation  during  dredging  and  channelization  of 
streams  may  occur  during  mining  operations.  Such  activities  will  result 
in  increased  erosion,  sediment,  and  loss  of  vegetation  due  to  unstable 
streambanks,  and  increased  flooding  and  reductions  in  ground  water 
tables  necessary  for  year-round  stream  maintenance  flows.  Reduction  in 
surface  water  area,  stream  flow,  and  riparian  vegetation  will  correspondingly 
reduce  fish  populations. 

3.  Water  Development  and  Irrigation 

Common  reasons  for  dam  construction  are  to  prevent  flooding,  store  runoff 
and  spread  the  release  of  this  water  over  time.  This  seriously  alters 
natural  streamflow  regimes.  Some  studies  have  attributed  the  combination 
of  flooding  events  and  a high  water  table  as  the  major  factor  governing 
the  distribution  of  tree  species  on  western  floodplains.  The  ranges  of 
many  riparian  species  are  largely  determined  at  the  germination-seedling 
stage  by  a matching  of  a plants  physiologic  requirements  with  surface 
water  flow  levels.  These  plant  communities  are  dependent  upon  overbank 
flooding  for  the  deposition  of  sediment  and  nutrients  for  establishment, 
maintenance,  and  regeneration.  Cessation  of  flooding  and  of  natural 
channel  movement  has  curtailed  the  formation'  of  habitat  necessary  for 
the  establishment  of  cottonwoods  and  willows  (exposed  sand  and  gravel 
with  high  water  table).  Flood  disturbance  is  usually  temporary  and  most 
riparian  plant  species  are  adapted  to  come  back  rapidly  after  flooding. 

A less  obvious  but  potentially  significant  impact  of  reservoir  impound- 
ment is  the  reduction  in  frequency  and  intensity  of  flooding  and  sediment 
load  below  the  impoundment.  Impoundment  causes  a major  change  in  channel 
hydraulics  resulting  in  a reduction  in  the  capacity  of  the  channel  to 
carry  water,  decrease  in  channel  meandering,  and  the  possible  entrench- 
ment of  the  channel.  In  addition,  reservoirs  settle  out  silt  carried  by 
floodwaters,  eliminating  the  deposition  of  the  alluvial  material  that 
serves  as  a seedbed  for  many  riparian  species.  This  may  be  a significant 
contributor  to  the  present  lack  of  regeneration  of  many  riparian  species. 
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When  water  is  removed  from  a river  for  consumptive  use  by  agriculture  or 
other  activities  it  is  no  longer  available  for  the  established  instream 
uses  which  may  have  considerable  value  to  various  segments  of  society. 
There  is  no  simple  economic  mechanism  available  to  establish  values  for 
fish  or  recreation,  but  such  values  do  exist.  Water  allocation  policies 
should  give  recognition  to  these  uses.  When  a water  right  is  given  to 
an  individual  for  irrigation,  society  is  effectively  transferring  valued 
goods  from  the  public  to  the  private  domain.  The  entire  value  of  that 
resource  can  be  recaptured  by  the  private  sector  when  the  land  is  sold 
or  transferred. 

Inefficient  water  use  contributes  to  excessive  diversions  from  streams 
to  the  extent  where  aquatic  communities  are  damaged  and  migration  of 
resident  and  anadromous  fishes  can  be  severely  impaired.  Habitat  impacts 
carry  over  to  riparian  ecosystems  and  affect  small  game,  waterfowl  and 
other  wildlife.  Inefficient  use  of  water  creates  irrigation  runoff  from 
agricultural  areas  which  in  most  cases  re-enters  the  stream  in  quantities 
reduced  from  those  originally  diverted.  Return  flows  to  the  stream 
contain  pesticide  residues,  nutrients,  and  sediment  that  reduce  the 
quality  of  fisheries  and  aquatic-riparian  habitats.  State  and  federal 
restrictions  on  public  use  of  instream  water  are  needed  to  maintain 
these  unique  aquatic  ecosystems. 

It  is  in  the  public  interest  that  instream  flows  be  maintained  during 
critical  periods  for  anadromous  and  resident  fish  species,  and  that  the 
impacts  of  water  diversions  and  impoundments  upon  other  aquatic-riparian 
flora  and  fauna  be  reduced. 

There  is  considerable  potential  for  overall  increased  benefits  to  in- 
stream  resource  uses  in  the  Northwest,  Southwest,  Intermountain  and 
Rocky  Mountain  areas.  The  benefits  to  fisheries,  aquatic-riparian 
habitats,  water  quality,  and  instream  flows  as  well  as  those  derived 
from  water  conservation  may  justify  the  costs  of  irrigation  efficiency 
measures  in  most  situations. 

4.  Road  Construction 

Road  construction  in  riparian  zones  can  be  very  detrimental  to  fish  and 
wildlife  species.  This  results  from  the  alteration  of  the  stream  channel 
and  the  vegetative  complex,  and  in  the  increased  disturbance  from  vehicle 
traffic  along  the  road.  Roads  and  road  construction  can  bring  about  a 
major  increase  in  sediment  load  to  streams.  Increased  sedimentation 
will  change  the  composition  of  the  aquatic  community  by  covering  and 
smothering  fish  eggs,  reducing  aquatic  insect  diversity  and  production, 
and  degrading  riffles  used  by  many  fish  species  as  spawning  and  feeding 
grounds. 

With  the  encroachment  of  roads  into  the  floodplain  comes  the  removal  of 
riparian  vegetation.  This  riparian  vegetation  is  very  important  to 
various  species  of  wildlife  as  cover  and  food  and  the  vegetation  is  also 
essential  to  the  aquatic  ecosystem  because  of  its  role  in  stabilizing 
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stream  banks.  If  the  bank  vegetation  is  removed,  the  banks  will  begin  to 
erode  and  the  stream  channel  will  become  wider  and  shallower.  In  addition, 
the  increased  erosion  will  cause  sedimentation  of  the  bottom  substrate, 
which  can  be  a major  problem  to  the  aquatic  community  for  a considerable 
distance  downstream.  Consequently,  the  fishery  resource  is  either 
reduced  or  destroyed. 

Road  construction  for  timber  harvest,  and  mineral  exploration  and  develop- 
ment have  a high  potential  for  impacting  aquatic  and  riparian  resources. 

For  example,  in  the  Green  Mountains,  Wyoming,  mining  companies  have 
constructed  over  800  miles  of  road  to  gain  access  for  uranium  explora- 
tion on  public  lands.  The  combined  development  of  access  roads  and 
drilling  pads  have  disturbed  many  acres  of  land  surface,  exposing  it  to 
increased  overland  flows,  sediment  production,  and  erosion.  This  has 
resulted  in  the  deposition  of  excessive  quantities  of  sediment  in  streams 
and  has  had  a negative  effect  on  fisheries. 

5.  Agriculture  and  Urbanization 

Riparian  zones  are  highly  productive  habitats  with  abundant  water  supplies, 
high  nutrients,  and  coarse  textured,  well  aerated,  well  drained  soils. 
Because  of  these  attributes,  man  has  exploited  riparian  habitats  for 
agricultural  and  urban  development.  With  the  use  of  rivers  as  trans- 
portation corridors,  floodplains  have  become  the  location  of  inland 
ports  and  cities. 

As  agriculture  expands  and  urban  centers  grow,  more  pressure  is  exerted 
on  remaining  riparian  areas.  Dams,  canals  and  other  means  of  controlling 
river  water  flows  enable  more  encroachment  by  man  into  riparian  zones. 

With  flood  protection  farmers  can  remove  the  stabilizing  riparian  vege- 
tation and  plant  more  orchards  and  crops.  For  flood  control  and  bank 
protection  all  vegetation  is  often  removed  from  river  banks  and  replaced 
with  rock  rip-rap.  The  result  is  a loss  in  fisheries  and  wildlife 
habitat,  recreational  opportunity  and  aesthetic  value. 

The  impacts  of  agriculture  and  urbanization  on  stream  ecosystems  are 
often  complex  and  insidious  in  nature.  Changes  in  land  use,  especially 
asphalt  paving  of  roads  in  urban  areas,  alter  runoff  characteristics  and 
can  cause  increased  streamflow  fluctuation,  which  can  increase  streambank 
erosion  and  sedimentation.  Removal  of  riparian  vegetation  can  cause 
higher  stream  temperatures  and  decrease  input  of  leaf  litter  and  terrestrial 
insects  which  contribute  to  a stream's  productivity.  Increased  nonpoint 
pollution  also  may  accompany  agriculture  and  urbanization. 

In  many  western  areas,  channelization,  impoundments  (both  large  and 
small),  and  dikes. have  accompanied  such  agricultural  development. 

Entire  mesquite  bosques  and  riparian  corridors  have  been  totally  removed 
in  land  clearing  operations.  Phreatophytes  (water  consuming  plants) 
have  been  removed  to  provide  more  water  for  agriculture.  Urbanization 
has  had  a marked  indirect  influence  on  riparian  habitats  and  their 
fishes  largely  because  of  the  increased  human  population  and  its  demand 
for  water. 
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6.  Timber  Harvest 


Removal  of  forest  vegetation  by  logging  can  increase  runoff  and  flooding 
which  in  turn  can  erode  streambanks  and  their  vegetation.  However,  sus- 
tained stream  yields  are  usually  lower.  Runoff  that  would  have  been 
absorbed  by  the  forest  area  and  stored  in  the  ground  water  aquifer,  then 
released  gradually  into  the  stream,  is  discharged  rapidly  from  the 
watershed.  Since  direct  solar  energy  is  the  principal  source  of  heat  to 
small  headwater  streams,  removal  of  the  riparian  vegetation  can  result 
in  significant  changes  in  stream  water  temperatures. 

Inputs  of  debris  and  nutrients  are  commonly  the  result  of  logging  within 
the  stream  riparian  zone.  When  buffer  strips  are  not  provided  it  can 
result  in  debris  damming  the  stream,  fish  migration  blocks,  debris 
torrents,  decreased  dissolved  oxygen  concentration,  increased  nutrient 
inputs,  and  increased  toxic  substances  leaching  from  decomposing  material. 
An  indirect  result  of  clear-cutting  in  the  riparian  zone  can  be  a decrease 
in  allochthonous  organic  detritus,  terrestrial  plant  material  entering 
the  stream.  This  is  an  important  food  source  for  aquatic  invertebrates 
which,  in  turn,  are  eaten  by  fish. 

7.  Recreational  and  Other  Human  Uses 

In  the  west,  developed  and  undeveloped  campground  and  recreational 
facilities  have  been  built  in  riparian  zones,  thereby  eliminating  much 
of  their  value  to  fish  and  wildlife  resources.  Sanitation  facilities 
associated  with  these  recreational  uses,  in  many  instances,  are  not 
properly  constructed  and/or  maintained  and  contribute  to  deterioration 
of  the  quality  of  both  surface  and  ground  waters.  Land  developments  in 
and  adjacent  to  riparian  zones  create  visual  and  physical  impacts  to  an 
area's  fish  and  wildlife  use  and  productivity.  When  viewed  as  a whole, 
throughout  the  West,  the  increasing  public  use  of  riparian  zones  and  the 
loss  of  riparian  land  through  commercial  and  recreational  development  is 
a cause  for  alarm  among  aquatic  wildlife  scientists.  Interdisciplinary 
coordination  and  cooperation  among  agencies  and  individuals  are  needed 
to  properly  plan  for  recreational  opportunities,  and  at  the  same  time 
maintain  productivity  of  riparian  zones. 

Recreation  should  neither  be  considered  necessarily  as  detrimental  to 
fish  and  wildlife  resources  and  other  instream  uses  of  water  nor  as  a 
duplication  in  terms  of  its  water  needs.  Rather,  recreation  and  other 
instream  uses  need  to  compliment  one  another  in  displaying  the  total 
benefits  from  maintaining  a minimum  flow  of  water  in  streams  versus 
diversion  of  more  water. 
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A Review  of  Riparian  Stream  Ecosystem  Knowledge 

Historically,  man's  survival  and  progress  has  depended  heavily  upon  the 
bounties  provided  by  riparian  zones.  Early  settlers  of  the  mountain  West 
relied  on  rivers  and  streams  not  only  for  navigation,  but  also  for  the 
richness  of  the  soils  and  game  of  riverine  lands.  However,  it  has  been 
only  in  the  past  decade  that  researchers  and  managers  have  actively 
pursued  ecological  information  pertinent  to  the  sound  management  of 
riparian  ecosystems.  Only  recently  has  the  relationship  between  biotic 
diversity  and  the  presence  of  riparian  ecosystems  been  consciously 
recognized.  Hubbard  (1977)  states  that  the  riparian  zones  of  the  south- 
west are  of  extreme  importance  in  producing  and  maintaining  a large  degree 
of  biotic  diversity.  Although  this  is  readily  apparent  in  fishes  and  best 
quantified  in  birds,  riparian  ecosystems  are  critical  for  many  plants  and 
animals  to  flourish  or  even  survive.  The  Council  on  Environmental  Quality 
(1978)  concurs  that  no  ecosystem  is  more  essential  to  the  survival  of 
the  nation's  fish  and  wildlife  resource.  Despite  the  complexity  and 
diversity  inherent  to  riparian  zones,  certain  consistent  characteri sties 
are  identifiable.  Thomas  et.  al . (1977)  described  characteristics  common 
to  all  riparian  zones  in  the  Blue  Mountains,  Oregon,  which  are  generally 
applicable  to  other  western  riparian  areas  in  that:  (1)  they  create  well 

defined  habitat  zones  within  the  much  drier  surrounding  areas;  (2)  they 
make  up  a minor  proportion  of  the  overall  area;  (3)  they  are  generally 
more  productive  per  acre  of  biomass--plant  and  animal--  than  the  remainder 
of  the  area;  and  (4)  they  are  a critical  source  of  diversity  within  the 
ecosystem. 

Federal  and  State  land  and  resource  management  agencies  have  begun  to  re- 
examine their  policies  and  are  now  recognizing  that  riparian  wetland  areas 
are  of  special  management  concern.  As  a result  of  this  developing  national 
interest  in  riparian  habitat  management,  many  guidelines  and  publications 
are  being  developed  or  updated.  Those  documents  naming  riparian  values 
in  the  title  are  usually  less  than  ten  years  old.  A review  of  the  literature 
cited  sections  of  several  recent  national  symposia  indicates  the  developing 
interest  in  riparian  habitat  management.  Regulations  concerning  management 
of  riparian  ecosystems  are  becoming  commonplace.  The  Environmental 
Protection  Agency  and  the  U.S.  Forest  Service  published  a cooperative 
report  (1978)  concerning  a survey  of  streamside  management  zone  laws,  or- 
dinances, and  regulations  on  State  and  private  lands  in  50  states,  some 
counties,  and  local  jurisdictions.  At  least  two  hundred  and  nine  laws 
are  applicable  to  riparian  areas.  Thirty-one  percent  of  the  "laws"  have 
been  enacted  since  1980.  Two  Presidential  Executive  Orders  concerning 
riparian  zones  were  issued  in  1977  (Executive  Orders  11988  - Floodplains, 
and  11990  - Wetlands).  The  National  Forest  Management  Act  of  1976  and 
the  Federal  Land  Policy  and  Management  Act  of  1976  address  riparian 
habitat.  Interpretation  of  the  laws  is  an  ongoing  process.  Since  many 
of  the  laws  and  resulting  regulations  are  new,  their  effectiveness  and 
future  development  are  still  uncertain.  Thus,  it  appears  that  the  judicial 
process  will  be  most  significant  in  effecting  changes  in  riparian  zone 
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management.  Recent  concern  over  riparian  habitat  management  has  resulted 
in  an  increase  of  symposia,  guideline-publications,  and  regulations. 

A number  of  public  and  private  symposia  have  been  held  since  1976 
on  issues  relating  to  local,  regional,  and  national  riparian  issues. 

The  better  known  symposia  include:  U.S.  Forest  Service  and  Bureau  of 

Land  Management  - Livestock  - Fisheries  - Riparian  Habitat  Relationships, 
Sparks,  Nevada,  May  1977;  U.S.  Forest  Service,  Arizona  Game  and  Fish 
Department,  et.  al.  - Importance,  Preservation  and  Management  of  Riparian 
Habitat,  Tucson,  Arizona,  July  1977;  Trout  Unlimited,  Forest  Service, 

Bureau  of  Land  Management,  et.  al . - Grazing  and  Riparian/Stream  Eco- 
systems Forum,  Denver,  Colorado,  November  1978;  and  U.S.  Fish  & Wildlife 
Service  - Symposium  on  Strategies  for  Protection  and  Management  of  Flood- 
plain  Wetlands  and  other  Riparian  Ecosystems,  Atlanta,  Georgia,  December 
1978.  In  addition,  numerous  professional  society  meetings,  government 
workshops,  and  inter-agency  efforts  have  addressed  or  are  scheduled  to 
address  riparian  habitat  management. 

The  importance  of  riparian  areas  and  the  need  for  better  riparian  manage- 
ment have  been  documented  in  a number  of  publications  in  recent  years. 

While  these  needs  and  values  have  been  known  for  some  time,  documentation 
of  riparian  values  and  implementation  of  management  plans  for  riparian 
zones  are  endeavors  of  the  past  decade,  especially  as  related  to  fisheries. 
The  purpose  of  some  of  the  studies  was  mainly  to  increase  awareness  of 
riparian  ecosystem  values  among  land  managers  so  they  would  do  a better 
job  of  management.  Thomas  et.  al . (1977)  pointed  out  that  riparian 
areas  are  the  most  productive  of  the  terrestrial  environments.  Hubbard 
(1977)  felt  that  riparian  zones  in  the  southwest  maintained  a large  part 
of  the  biotic  diversity.  Platts  (1979)  put  the  riparian  problem  in 
perspective  when  he  stated  that  all  of  the  meetings  and  studies  to  date 
lead  us  to  the  conclusions  that,  (1)  solutions  to  grazing  problems  are 
not  easily  found;  (2)  agencies  responsible  for  the  management  of  streamside 
environments  have  not  adequately  considered  the  influence  and  impacts  of 
livestock  grazing;  (3)  no  single  discipline  possesses  the  skills  and 
knowledge  for  solving  all  the  problems;  (4)  past  studies  and  guidance 
have  identified  many  problems  and  offer  some  guidance;  (5)  more  studies 
are  needed  to  develop  a better  understanding  of  riparian  ecosystems;  and 
(6)  many  of  the  issues  and  conflicts  will  not  be  resolved  in  the  near 
future. 
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APPENDIX  II 


THE  ISSUE  AND  IMPACTS  ADDENDUM 


The  following  primary  impacts  are  associated  with  the  points  discussed 
in  the  Issue  portion  of  the  position  paper  and  are  summarized  here. 

1 . Livestock  Grazing 

The  federal  government  owns  approximately  361  million  acres  of  land  in 
the  11  contiguous  western  states,  representing  48%  of  the  total  acreage. 
Domestic  livestock  grazing  is  permitted  on  150  million  acres  of  this 
federal  land  administered  by  the  U.S.  Bureau  of  Land  Management  (BLM) 
and  138  million  acres  administered  by  the  U.S.  Forest  Service  (FS). 

Grazing  also  occurs  on  212  million  acres  of  privately-owned  land  in  the 
western  states.  The  majority  of  the  BLM  rangeland  (83%)  is  considered 
to  be  in  fair  or  poor  condition.  Fifty-two  million  acres  of  big  game 
habitat,  100  million  acres  of  small  game  and  nongame  habitat  and  19,000 
miles  of  sport  fishing  streams  have  declined  in  quality  as  a result  of 
land  management  practices,  including  overgrazing.  These  degraded  habitat 
conditions  also  have  negative  implications  for  endangered  and  threatened 
species.  Similar  loss  of  fish  and  wildlife  habitat  quality  has  likely 
occurred  on  41  million  acres  of  FS  land  and  134  million  acres  of  private 
rangeland.  Figures  such  as  "83  percent  of  rangeland  in  fair  or  poor 
condition"  do  not  truly  represent  riparian  habitat  conditions,  but  can 
be  an  indicator  as  to  their  current  condition.  It  is  well  known  that 
livestock  often  spend  a disproportionate  amount  of  time  in  riparian  areas, 
especially  on  rangeland  in  the  arid  and  semi-arid  west.  Unfortunately, 
overuse  has  resulted  in  considerable  damage  to  riparian  habitat,  degrading 
fish  and  wildlife  habitats. 


Most  of  the  studies  to  date  have  been  centered  on  the  effects  of  a certain 
land  use  on  the  riparian  environment  and  then  usually  on  a certain 
component  of  the  riparian  system.  A summary  of  the  more  significant 
findings  pertaining  to  components  of  the  riparian  zones  follows: 

Riparian  Vegetation 

Binns  (1976)  found  streamside  cover  to  be  highly  significant  in  determining 
fish  biomass  in  Wyoming  streams.  Boussu  (1954)  increased  trout  biomass 
over  200  percent  by  simulating  cover  in  a South  Dakota  stream.  Upon 
elimination  of  this'  cover,  trout  biomass  decreased.  Other  authors 
(Cummings  1974)  have  shown  the  importance  of  this  vegetation  in  providing 
fish  food  organisms. 

Claire  and  Storch  (in  press);  Gunderson  (1968);  Holscher  and  Woolfold  (1953) 
Armour  (1977);  and  Duff  (in  press)  found  riparian  vegetation  declined 
when  grazed  by  livestock.  Lorz  (1974),  however,  found  little  influence 
of  grazing  on  fish  populations  when  there  was  dense  willow  cover  on  one 
or  both  banks. 
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Stream  Channels 


Platts  (1980)  found  stream  channels  were  four  times  as  wide  in  an  area 
heavily  grazed  by  sheep  than  in  an  adjacent  lightly  grazed  area.  Lusby 
(1970)  indicated  that  ungrazed  watersheds  produced  only  about  75  percent 
as  much  sediment  as  grazed  watersheds.  Moore  (1976)  estimated  that  in 
the  west,  grazed  rangelands  were  second  only  to  cropland  in  sediment 
production. 

Streambanks 


Studies  have  shown  that  livestock  grazing  on  the  vegetative  cover  causes 
caving  in  of  overhanging  streambanks,  probably  affecting  fish  populations. 
Behnke  and  Zarn  (1976),  Berry  and  Goebel  (in  press),  Duff  (in  press), 
Winget  and  Reichert  (1976),  and  Platts  (1980)  all  found  that  livestock 
grazing  reduced  streambank  stability. 

Water  Quality 

Claire  and  Storch  (in  press)  noted  that  the  average  stream  temperature 
dropped  12°F  in  an  enclosure  that  was  ungrazed  for  ten  years.  Skinner, 
et.  al.  (1974),  Darling  and  Coltharp  (1973),  and  Kunkle  (1970)  attribute 
high  coli  count  in  streams  to  livestock.  Busby  and  Gifford  (in  press) 
found  that  grazing  can  effect  the  water  quality  by  changing  hydrologic 
conditions  within  the  watershed. 

Fi sheri es 


Grazing  produces  definite  changes  in  the  riparian  environment  and  may  bring 
about  decreases  in  fish  productivity  under  grazed  conditions.  Van  Velson 
(Armour  1977),  Claire  and  Storch  (in  press),  Marcuson  (1977),  Behnke  (1977) 
Kennedy  (1977),  and  Duff  (in  press)  all  reported  decreased  fish  populations 
under  grazed  conditions. 

2.  Mining  and  Minerals 

The  past  record  of  mining  pollution  impacts  on  aquatic  and  riparian 
environments  has  been  significant.  Without  reclamation,  now  required  by 
federal  law,  the  effects  of  mining  on  streams  may  continue  long  after 
active  operations  cease.  Roughly  one-third  of  the  United  States  is 
public  land  and  about  68  percent  is  open  to  mining.  The  mining  Law  of 
1872  conflicts  with  the  objectives  of  many  national  land  policy  and 
management  acts  effected  since  1964  in  that  it  allows  a single  use,  that 
of  mining,  wherever  a valuable  mineral  deposit  is  found.  Therefore, 
mining  may  be  in  conflict  with  multiple-use  land  planning. 

In  addition,  it  has  been  found  that  many  mining  operations  install 
inadequate  size  culverts  or  no  culverts  at  all  across  intermittent 
streams,  even  though  regulations  prohibit  this  practice.  This  results 
in  the  earthen  filled  causeways  washing  out  repeatedly  during  spring 
runoff  and  floods,  thereby  increasing  stream  sediments.  Federal 
land  management  agencies  need  to  work  with  the  mining  industry  and  the 
states  to  minimize  mineral  development  activities  on  the  aquatic  and 
riparian  resources,  and  remain  consistent  with  national  riparian  management 
and  protection  policy. 
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3 . Water  Development  and  Irrigation 


Riparian  vegetation,  by  virtue  of  being  dependent  on  surface  flows  and 
being  near  surface  groundwater,  is  very  susceptible  to  changes  in  water 
regime.  Lowering  of  groundwater  levels  due  to  dams,  drainage  ditches, 
and  groundwater  pumping  has  had  a considerable  effect  on  riparian  vegetation. 
Diversion  of  surface  water  by  dams  during  critical  growth  periods  has 
completely  destroyed  riparian  communities.  In  many  valleys  of  the  arid 
West  depth  to  groundwater  has  increased  notably  since  the  mid-1800's. 

This  has  resulted  in  the  change  of  vegetation  from  types  growing  in 
areas  of  shallow  groundwater  (cottonwoods  and  willows)  to  those  characteristic 
of  areas  of  deeper  groundwater  (mesquite).  Many  cottonwoods  on  the  Great 
Plains  died  during  the  drought  of  the  mid  thirties.  Mortality  as  high  as 
59  percent  occurred  along  intermittent  streams  and  55  percent  near  springs 
that  failed  during  the  drought,  while  only  6 percent  of  the  cottonwoods 
died  along  continuously  flowing  streams.  Death  of  trees  on  floodplains 
and  terraces  sometimes  occurred  within  a few  months  if  the  water  table 
lowered  rapidly  and  where  shallow  root  systems  occurred  only  in  the 
upper  layer  of  soil. 

There  is  also  evidence  that  tree  growth  below  dams  on  the  Missouri  River 
in  North  Dakota  has  been  adversely  altered  due  to  reduction  in  river  flow 
and  groundwater  recharge.  This  was  primarily  the  result  of  a decrease  in 
soil  moisture  and  reduction  in  nutrient  enrichment  associated  with  the 
elimination  of  periodic  deposition  by  flooding. 

Even  mesquite  are  not  immune  to  dropping  groundwater  tables,  as  documented 
by  the  almost  total  destruction  of  the  mesquite  "forests"  at  San  Xavier, 

Casa  Grande  Ruins  National  Monument,  Komatke  and  Texas  Hill,  Arizona 
(Brown  et.  al.  1977).  Recent  work  by  Rea  (1977)  has  documented  the 
deterioration  of  riparian  habitat  along  the  lower  Gila  River  because  of 
reduction  in  stream  flow  and  lowering  of  the  groundwater  table. . This 
has  resulted  in  the  elimination  of  willow  and  cottonwood  communities  and 
replacement  of  it  with  the  exotic  salt  cedar  community. 

There  is  also  evidence  that  tree  growth  below  dams  on  the  Missouri  River 
in  North  Dakota  has  been  reduced  due  to  reduction  in  river  flow  and  ground- 
water  recharge  (Johnson  et.  al . 1976).  This  was  primarily  the  result 
of  a decrease  in  soil  moisture  and  reduction  in  nutrient  enrichment 
associated  with  the  elimination  of  periodic  deposition  by  flooding. 

It  is  widely  recognized  by  water  managers  and  by  aquatic  resource  scientists 
that  maintaining  instream  flow  has  benefits  for  ground  water  recharge, 
water  quality,  recreation,  riparian  wildlife  habitat,  stock  watering, 
and  fisheries  habitat.  The  U.S.  Water  Resources  Council  in  The  Second 
National  Water  Assessment"  recognized  that  the  pressure  to  develop  the 
nation's  water  resources  has  created  a number  of  problems,  ...Not  the 
least  of  these  has  been  the  failure  to  fully  consider  environmental 
values".  The  Council  further  pointed  out  that  instream  flow  values  have 
not  generally  been  recognized  in  the  planning  and  decision  process  of 
water  development.  President  Carter's  Water  Policy  Message  of  June  6, 

1978,  proposed  that  states  integrate  water  management  and  implementation 
programs  which  emphasize  water  conservation  and  protection  of  instream 
flows. 
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4.  Road  Construction 


The  construction  of  roads  through  canyons  and  narrow  valleys  often 
results  in  stream  rerouting  and  straightening  to  save  on  bridge  construc- 
tion cost.  Alteration  of  stream  channels,  or  channelization  can  be  very 
damaging  to  the  aquatic  and  wildlife  communities.  The  reduction  of  both 
warm  water  and  cold  water  fish  populations  by  stream  alteration  has  been 
documented  by  several  authors  who  found  that  populations  of  game  fish 
were  depleted  by  as  much  as  95%. 

5.  Agriculture  and  Urbanization 

Clearing  of  riparian  lands  for  conversion  to  agricultural  use  has  greatly 
decreased  the  amount  of  native  riparian  habitat  in  the  western  states. 

For  example,  in  California's  Sacramento  River  Valley,  native  riparian 
forests  have  been  reduced  from  about  775,000  acres  in  the  1850 's  to  less 
than  18,000  acres  today. 

Riparian  forests  have  historically  been  cut  down,  with  the  wood  often 
used  as  building  material  and  fuel  for  the  newly  created  communities. 

The  rich  alluvial  soil  has  become  orchard  and  crop  land.  The  same 
conditions  which  created  lush  riparian  forests  - ample  water  and  nutrients- 
have  eventually  led  to  their  destruction. 

Only  through  special  efforts  can  remaining  riparian  zones  be  protected 
and  preserved  during  urbanization  and  agricultural  expansion.  When 
preserved,  they  are  a prime  asset  to  aesthetics  and  recreational  uses  in 
urban  areas. 

6.  Timber  Harvest 

Nearly  500  million  acres  of  land  in  the  United  States,  most  of  which  are 
in  the  West,  are  in  forests  managed  primarily  for  timber  production. 

The  streams  draining  these  lands  and  their  riparian  environments  are 
subject  to  modification  and  pollution  often  resulting  from  logging 
activities.  Pollution  of  the  riparian-aquatic  environment  from  timber 
harvesting  can  take  any  or  all  of  the  following  forms:  streamflow 

alteration,  increased  sediment  loads,  nutrient  and  chemical  additions, 
increased  water  temperature  and  actual  elimination  of,  or  changes  in 
species  composition  of  riparian  vegetation. 

7.  Recreational  and  Other  Human  Use 

As  demands  for  water  grow,  competition  for  available  supplies  intensifies. 
The  need  for  protection  and  management  of  riparian  zones  to  prevent 
increased  water  depletion,  increased  recreational  use,  and  exploitation 
of  riparian  zones  is  also  intensifying. 


* 
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Water  running  through  stream  beds,  undiverted  or  without  some  reserved 
purposes,  is  rapidly  becoming  less  common  in  many  areas  of  the  western 
states.  At  the  same  time  more  and  more  people  are  discovering  and  seeking 
the  recreational  opportunities  offered  in  and  along  streams  and  adjacent 
riparian  zones.  Thus,  it  is  becoming  essential  to  develop  an  acceptable 
procedure  for  evaluating  and  protecting  riparian  zones  and  water  resources 
from  the  impacts  of  increasingly  heavy  public  use. 
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APPENDIX  III.  Summary  Listing  of  the  More  Significant  Authorities  Pertaining 
to  Protection  and  Management  of  Riparian-Wetland  Stream 
Ecosystems . 

A.  Federal  Laws  and  Acts 

1.  Anadromous  Fish  Conservation  Act  of  1965  - P.L.  89-304. 


2. 

Bald  Eagle  Act  of  1940  - P.L.  86-70. 

3. 

Clean  Water  Act  of  1977. 

4. 

Coastal  Zone  Management  Act  of  1972  - P.L.  92-583. 

5. 

Convention  on  Nature  Protection  and  Wildlife  Preservation  in 
the  Western  Hemisphere  of  1940  - TS  981. 

6. 

Convention  on  Wetlands  of  International  Importance  Especially  as 
Waterfowl  Habitats  - I.L.M.  11:963-976,  1972. 

7. 

Endangered  Species  Act  of  1973  - P.L.  93-205. 

8. 

Federal  Aid  in  Fish  Restoration  Act  of  1950  (Dingell-Johnson  Act) . 

9. 

Federal  Aid  in  Wildlife  Restoration  Act  of  1937  (Pittman-Robertson  Act) . 

10. 

Federal  Land  Policy  and  Management  Act  of  1976  - P.L.  94-579. 

11. 

Fish  and  Wildlife  Coordination  Act  of  1934. 

12. 

Flood  Disaster  Protection  Act  of  1973  - P.L.  93-234. 

13. 

Forest  and  Rangeland  Renewable  Resources  Planning  Act  of  1974. 

-14. 

Land  and  Water  Conservation  Fund  Act  of  1965  - P.L.  88-578. 

15. 

Migratory  Bird  Conservation  Act  of  1929. 

16. 

Migratory  Bird  Treaty  Act  of  1918. 

17. 

Multiple-Use  Sustained  Yield  Act  of  1968. 

18. 

National  Environmental  Policy  Act  of  1969  - P.L.  91-190. 

19. 

National  Forest  Management  Act  of  1976. 

20. 

National  Wildlife  Refuge  Acts. 

21. 

National  Stripmine  Act.  , 

22. 

Public  Rangelands  Improvement  Act  of  1978  - P.L.  95-514. 

23. 

Renewable  Resources  Extension  Act  of  1978  - P.L.  95-396. 

24. 

Resources  Conservation  Act. 

25. 

Rivers  and  Harbors  Act  of  1899. 
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25. 


26.  Sikes  Act  of  1960  - P.L.  86-797. 

27.  Small  Reclamation  Projects  Act  of  1956. 

28.  Surface  Mining  Control  Reclamation  Act  of  1977. 

29.  Water  Bank  Act  of  1970  - P.L.  91-559. 

30.  Water  Pollution  Control  Act  of  1972  - P.L.  92-500. 

31.  Water  Resources  Planning  Act  of  1965  - P.L.  89-80. 

32.  Watershed  Protection  and  Flood  Prevention  Act  of  1954. 

33.  Wild  and  Scenic  Rivers  Act  of  1968  - P.L.  90-542. 

B.  Executive  Orders 

E.O.  11988  of  1977  - Floodplain  Management 
E.O.  11990  of  1977  - Protection  of  Wetlands 


C . Agency  Policy 


1.  Memorandums  of  Understanding,  Interagency  Agreements,  and  policy 
directives  and  manuals  of,  for,  and  between  the  following  agencies: 

U.S.  Department  of  The  Interior's  Bureau  of  Land  Management, 

Geological  Survey,  Fish  and  Wildlife  Service,  National  Park  Service, 
and  Water  and  Power  Resources  Service;  U.S.  Department  of  Agriculture's 
Forest  Service  and  Soil  Conservation  Service;  U.S.  Department  of 
Defense's  Corps  of  Engineers;  Environmental  Protection  Agency. 
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